Differences in donor CXCR4 expression levels are correlated with functional capacity and therapeutic outcome of angiogenic treatment with endothelial colony forming cells.
CXCR4 expression is important for cell migration and recruitment, suggesting that the expression levels of CXCR4 may be correlated with functional activity of implanted cells for therapeutic neovascularization. Here, we examined differences between umbilical cord blood (CB) donors in the CXCR4 levels of endothelial colony forming cells (ECFCs), which are a subtype of endothelial progenitor cells (EPCs). We investigated the relationships between CXCR4 expression level and SDF-1alpha-induced vascular properties in vitro, and their in vivo contributions to neovascularization. We found that ECFCs isolated from different donors showed differences in CXCR4 expression that were linearly correlated with SDF-1alpha-induced migratory capacity. ECFCs with high CXCR4 expression showed enhanced ERK and Akt activation in response to SDF-1alpha. In addition, SDF-1alpha-induced migration and ERK1/2, Akt, and eNOS activation were reduced by AMD3100, a CXCR4-specific peptide antagonist, or by siRNA-CXCR4. Administration of high-CXCR4-expressing ECFCs resulted in a significant increase in therapeutic potential for blood flow recovery, tissue healing and capillary density compared to low-CXCR4-expressing ECFCs in hindlimb ischemia. Taken together, the functional differences among ECFCs derived from different donors depended on the level of CXCR4 expression, suggesting that CXCR4 expression levels in ECFCs could be a predictive marker for success of ECFC-based angiogenic therapy.